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MODULAR SPRAY GUN WITH MULTIPLE CONTROL MODULES . 

FIELD OF THE INVENTION 

o The present invention relates generally to liquid spray devices, and more 
particularly, to a spray gun or like liquid spray device having a spray nozzle assembly 
at the discharge end and control or actuating mechanism at an opposite end for 
controlling the liquid discharge from the spray nozzle assembly. 

BACKGROUND OF THE INVENTION 
Liquid spray guns are well known in the art, such as shown in U.S. Patent 
5,707,010 assigned to the same assignee as the present application, which use air to 
assist in atomization and direction of the liquid spray and which have an actuator or 
control mechanism for further regulating the spray discharge. The spray nozzle 
assembly and control mechanism both typically are designed for the particular spray 
application. While it is customary to selectively establish the spray discharge pattern 
through use of a particular spray nozzle or tip, the spray actuator or control 
mechanism often does not permit easy or quick change over. Also, it often is 
desirable to use other accessory devices with such spray guns, which similarly are not 
easily adaptable to the spray gun. 

OBJECTS AND SUMMARY OF THE IN VENTION 
It is an object of tile present invention to provide a modular constructed liquid 

spray gun that can be more versatilely used in different spray applications. 

Another object is to provide a modular spray gun as characterized above in 

which both spray nozzle modules and control modules can be easily and quickly 

changed for a desired spray application. , 

A further object is to provide a modular spray gun of the above kind in which 

the control modules further may be easily replaced with other accessories to facilitate 

use and/or cleaning of the spray gun. 



Still another object is to provide a modular spray gun of the foregoing type " 
that has a plurality of standardized control modules or accessories adapted for 
interchangeable use with the spray gun. 

Other objects and advantages of the invention will become apparent upon 
reading the following detailed description and upon reference to the drawings, in 
which: 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGURE 1 is a longitudinal section of an illustrated modular spray gun in 
accordance with the invention; 

FIG. 1A is an exploded section of the spray gun shown in FIG. 1; 
FIG. 2 is multiple views of the body of the illustrated spray gun; and 
FIGS. 3-9 are longitudinal sections and exploded views similar to FIGS. 1 and 
1 A, depicting the spray gun with use of various alternative standardized control 
modules and accessories in accordance with the invention. 

While the invention is susceptible of various modifications and alternative 
constructions, certain illustrated embodiments thereof have been shown in the 
drawings and will be described below in detail. It should be understood, however, 
that there is no intention to limit the invention to the specific forms disclosed, but on 
the contrary, the intention is to cover all modifications, alternative constructions and 
equivalents falling within the spirit and scope of the invention. 

i 

DESCRIPTION OF THE PREFERRED El^OnTTUKNing 

Referring now more particularly to FIG. 1 of the drawings, there is shown an 
illustrative modular spray gun 10 in accordance with the invention, comprising a 
spray gun body 1 1 having a spray nozzle assembly or module 12 at a discharge end 
and a control module 14 at an opposite end thereof for controlling the liquid spray 
discharge from the nozzle assembly 12. The basic structure and mode of operation of 
the spray gun are known in the art, for example, as shown in the aforementioned U.S. 
Patent 5,707,010. 
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The illustrated spray gun body 1 1, as best depicted in FIGS. 1 and 2, has an 
axial liquid flow passage 15 and a plurality of radial fluid passages. The radial 
passages include a liquid inlet port 16 for connection to a supply liquid to be sprayed 
and communicating with the liquid flow passage 1 5, an atomizing air inlet port 1 8 for 
5 connection to a pressurized air source or other pressurized fluid for assisting in 

atomization of the liquid to be sprayed, and a fan air inlet port 19 also for connection 
to a pressurized air source for assisting in direction and form of the discharging spray. 

The spray nozzle assembly 12, as depicted in FIGS. 1 and 1 A, comprises a 
spray tip 20, an air cap 21 mounted in surrounding relation to the discharge end of the 

1 0 spray tip 20, and a retaining ring 22 mounted on a downstream externally threaded 
hub 24 of the spray gun body 11. The spray tip 20 in this case has a forwardly 
extending nose portion 25 which defines a liquid discharge orifice and which extends 
axially into a central opening of the air cap 21 that defines an annular air discharge 
orifice through which the atomizing air directed to the spray gun discharges. The air 

15 cap 2 1 further defines opposed passages 26 through which fan air directed to the spray 
gun discharges to assist in forming of the discharge spray pattern, as is known in the 
art 

It will be understood that by removal of the retaining ring 22, the spray nozzle 
12 assembly and/or a spray tip 20 thereof may be removed and replaced for a 

20 particular spray application. To facilitate such spray tip replacement, the illustrated 
spray tip 20 has a threadless union with the spray gun body 11 defined by concentric 
hubs 28, 29 each carrying a respective O-ring for interfitting within corresponding 
spray tip receiving bores 30, 31 of the nozzle body 111 To focilitate accurate 
positioning of the spray tip 20 within the spray gun body 1 1, the nozzle body 1 1 is 

25 formed with a downstream counterbore 34 which receives an annular radial flange 35 
of the spray tip 20. 

Li accordance with an important aspect of the invention, the control module 14 
is one of a plurality of standardized spray control modules or accessories that can be 
quickly and easily interchangeably mounted on the spray gun body 1 1 for enabling 
30 more versatile use of the spray gun for particular spray applications. The spray gun 
module 14 in this case includes a body member 40 which carries a shut-off valve 
needle 41 of a conventional type for reciprocating movement with respect to the spray 
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tip 20. The valve needle 41 has a piston assembly 42 at its opposite end which is 
biased in a valve closing position by a spring 44 retained within a cap 45 threadedly 
engaged with an upstream end of the body 40. The modular body 40 has a 
downstream relatively small diameter cylindrical hub portion 46 which carries an O 
5 ring that is removably positionable within an upstream critical bore 48 of the spray 
gun body 1 1 with a threadless union* To facilitate accurate positioning of the module 
14 in mounted position in the spray gun body 1 1 , the spray gun body 1 1 has a 
counterbore 43 formed in the upstream end for receiving a cylindrical shoulder 47 of 
the module body 11. 

1 0. For releasably securing the module 14 in mounted position, a retainer ring 50 

is provided which threadably engages an upstream threaded hub portion 5 1 of the 
spray gun body 1 1 . During operation, for axially moving the valve needle 41 to an 
open position (to the right as viewed in FIG- 1) against the force of the spring 44, 
control drive air or other fluid is supplied to an inlet port 54 of the module into a 

1 5 cylinder adjacent a forward side of the movable piston 42. As is known in the art, the 
control fluid, i.e., compressed air, maybe controlled externally, such as by solenoid 
actuated valves, for controlling sequential opening of the valve needle 41 . The 
threadless junction between the module 14 and the spray gun body permits easy 
removal and replacement of the module as an incident to removal of the retaining ring 

20 50. 

In carrying out the invention, a multiplicity of standardized modules and spray 
gun accessories may be used with the modular spray gun 10, as depicted in FIGS. 3-9. 
In FIG. 3, a control module 60 is shown which includes a module body 6 1 with a 
needle carrying piston 62 having a diaphragm seal 64 affixed to the upstream end of 

25 the module body 61 . In this case, the module 60 is secured to the spray gun body 1 1 
by the retaining ring 50 with an outer annular portion of the diaphragm seal 64 fixed 
between the body 1 1 and module 60. Again, the module 60 has a control air inlet port 
65 for opening the valve against the biasing force of a spring 66. 

FIG. 4 discloses a spray gun with a diaphragm sealed control module 70, 

30 similar to that shown in FIG. 3, but with a double air-actuatable piston 62. Air inlet 
lines in this case communicate through inlet ports 65, 71 for respectively moving the 
piston 62 and valve needle between open and closed positions. 
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FIG. 5 shows the modular spray gun with a control module 75, similar to that 
shown in FIGS, 3 and 4, but with a solenoid 76 for operating the needle valve 
between open and closed positions. 

In further keeping with the invention, the modular spray gun can be used with 
5 various other accessories. To this end, as shown in FIG. 6, the spray gun is shown 
with an accessory receiving plug or plate 80 affixed thereto by the retaining ring 50. 
The accessory receiving plate 80 in this case has a central threaded bore 81, which can 
receive various standardized accessories, such as shown in FIGS. 7 and 8. In FIG. 7, 
a manually operated metering needle assembly 82 is shown which has an body 84 

1 0 with forward threaded section 85 for engagement with the threaded plug passageway 
. 81 . The body 85 supports the metering needle 86, which can be adjustably positioned 
by a control knob 88 at the upstream end mounted within a threaded aperture 89 of a 
rearwardly extending homing 90 of the assembly 82. FIG. 8 shows a clean out needle 
assembly 92 affixed to the plate 80, which includes a clean out needle. 94 that can be 

1 5 manually positioned to a forward clean out position through depression of a 

rearwardly extending actuating member 95 against the force of a biasing spring 96. 

Finally, FIG. 9 shows the modular spray gun with backup plate 98 removably 
mounted on the end of the body 1 1, which enables the spray gun to be used in a liquid 
spray mode without a control module or accessory. 

20 It can be seen from the foregoing that the modular spray gun of the invention 

is adapted for quick changeover use with any of a plurality of standardized control 
modules or accessories. In each case, quick removal and replacement of the control 
module or accessories is achieved through removal of the retaining ring. 
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